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Abstract
The purpose of this study was to clear the change of the shape of the calf by
contraction of triceps surae muscle. For the female university students, with the aid of
moiré topography, it was taken some anthropometrical measurements of the shape of the
calf at the time of passive contraction and at the time of active contraction.
The result is as follows:
1) The calf girth increased with contraction of triceps surae muscle.
2) The ankle girth decreased at the time of passive contraction, and it increased at the
time of active contraction on the contrary.
3) The position of the most projected point of the calf moved upward with contraction
of triceps surae muscle.
4) Though the muscle venter swelled with contraction of triceps surae muscle, the quantity

of projection of the calf decreased relatively.

1. FL&IC

BTRE, P D5 BIEEDS < bAREC FRIZFEG» k- T b, FTIRSEGHINEGL € 5
A B DT A L BHEMTR R XA EETH O, BF/EFR TR OE AT bE LA ZIT5HbILY
N5l birZ & THETE 5,

BHOBFEDOREL RTHEE L TRBFEONNAERT > L THEELTEDLLDHD, BB LHE
@%ﬁbfﬁﬁfﬁkbfkazé%®£&ﬁ%é LosL, MDD REER TBREEANT BT U 7cBigEiL,
Ei?k l‘ofjue T vikic k) REESOFFOMRE L T L AGTEIEE ORARICO VT BT LICh DK
BEATE D57 & BB O ERIEZ L AEC DV TH BN L DMH B B Th 5,

SLBRENRSL DL I L, Tiebb TREHEGOWMZ OV T LA S FREERF OZEZ 2V TBRE
FNCER LRI RS b,

FIT, AR TR TREEG A EHCIE S 7o 5a L TN I BB 50 5 bk ¥ DOHRE
MNEDL ST ohEe7 VEHHEEYFIRAL THEL, HHsARPROBEEZMAGIMCL LS &
T5LDTH 5D,

*ARTR Y BN EE P RE

Department of School Health Science, Faculty of Education, Hirosaki University




68 X B # H

2. 5 SN
(1) =%

FBEZ, KECEBETLHHBCRFEDORD LNISVIED L2URDO L T RFAEIATH -7, ZhbD
PR E P S R155.50m, FIGRE49.Thg, FH e — VL fER132.4T, BENTERERKRTH 572, WL
B bOEREDOHY TEHI2TH -1,

(2 =7 VvEREERYEE

AR RDOIDITRTFREMO =7 VEAEEREYEFL, BECHREL -

EBROKTHFRIL 2, K TF2AEDOKE X2 100mn X 150mm T fo, 72, HEIZIL 650W Dosm o v
Sy 72 @ERFERA LI, BT1HH 27 ETOMEMIT2,300mn, # A 5 /bYW ¥ TOFEEET22m T » 7=
(K1), Zhy, BERECOTERHERMCEFE SN E7 VEOESMRA S mZBELLLDOTH S,

W AEH Lo 2 ¢ MINOLTA NewX-7007, L v X{350mm, 1 :1.47T, <+ » % —HEIL1,30
B, BDix5.6D%GTHRE LI, R L7 4 4 A543 74007TC ASABIO L 7c 5 L 5124V K — A THE
REBLI,

(B =7 VvEADOEY

BBRELE AV, FRZZE, DO UDHMOARSAE LT MOKEE Sz~ — 7 I L iz =
7T VEEREPREORFICH L THEEYXAT CRY FTCL CHIIETET VEERBEFE L (K2),

BEOSMIRRILE, THREHEMOEBINMAES L L TBV2EELL, KER2FERTL, B

2300 m
& —>
B A7
922m
%
A'S

N -1 AV A 4
X1, =7 VvEAERPEEORE (F@EKD



FRESSHG OG- X 5 EF D5 < S FOTREEL BT S5

BRERONE

(3. MERBEBR AL FHER

69



70 K B B M

O TS O T HRINEESLt L LT 2enDEITho E R TEI0RAE, 4mDETHhE Y EREINEE 6
emDRITH D E B TRIRAE, §nDBIT 1M EERERB LT " —AE” ©ET) OT4&ETH T,
D EHFEELETHE o, Bl5en, FHX 2emDOARBCEBEF T OHICDHHIIRDICEI - TRV, &
hE&HEC I Br S 4RERTER L,

) FHU &

BRECH LT, 7 VEERYED 748 Tiokl) 2 TREAH, TR NEEZFEIL 2,
BELLETVEER 7 vy 7 2 —CHBREERCHERL /2 TEE L, THREBEEOE7 ViEE~—%
FELRD, =— /7 &H L L FRESOMEXHRAIL, IHICE7 vBOERBRASmTHE I &%
FIA L TREROARKZ HRK LCHERL, SHELFEILAE (K3),
BERESOMBIIFIRO->D < — 7 OEBEHFHCHTLAREO v~ 7 0 bREL S T COEEEHO
E&ETEL, ¥, EHERTHREROAER EOHUOBEE RO~ — 70 bEE O DI V72
PERAEREL LT, S BIREHOIRE TORAERETEL L,

THERRH, TS/, REHADOME, BHEOWTHOHEIE LBy 0 & LTTREZEMD
IRFERE O BEAXEHEL, - ABRIUDERTHLOEX L OBERICOLTHIT LI,

e =7 v EROREFZIIEME61IFEI2 A PICER/L 1,

3. 0B

(1) THZEHOZHRINGER 0.5 SR EFOMBOXEL

K41z, THEEHOZHRNGERCRT 2 TREAXBEOZELZFEH®RELADOFHELY L LT L TRLE
LDTH5H, THREAHILH LB L EEC L Te — @2 2en Tl 31nn, & — Lt 4 emCi31, 81mn
£ — A EM6emTII2.97mm, b — AN 8enTiXd. 16mmt b — A DFINWEINT BT - TLEDEXKE L
LTw3 (F1),

X 50k, TERR=IENOZEHIRAER O TBRE NEOZB(LOFERELBOFHELRLICLOTHD, TR
BRI ST R A EREIC L T e — @A 2 em TR —0.59mm, b — L EAS 4 em Tl —0.59mm, b — L Ehs
6 omClL—1.22mm, & — LA 8 emTIL—2.00mn b b — L DRI NHINT HICHE - CTTERRARE & i
DExRPE L LT D,

X6k, THM=EHOZEHHNEFORELEDMEDEIGDOEILOHBRELBDFHEX/RLICLOT
BA, BERESOMBITRE Y HEC L e — BN 2enTIL1.58%, b —A@Emh4enTii2.45%,
L —VEN6emTIX3.71%, e —AEN8mTII3.75% L b — L DB INTEMT HIT/H - TEFDOESHIEL,
REAOMBEIX EHCBEL T3,

7, THREEGOZHHNMEECET 55 bIIF0REE0 LA HHRELADTHERL L L L
TURLIELDTH 5, BHBIRHIIRFXHEECL T —AEN 2mTX—0.38mn, b — A& 4emTIE

£1. T&:E%Wﬁﬁ@%ﬂm@@?ﬁ&ﬁﬁﬁé (N=32)

Tﬁ*ﬁ%@ _FERERKHE T BB /A RELANE T B &
I G x( sDs Nm X(S.D.) mn} X(S.D.){%} % (S : D
- VAR YA 0 0 0 0

b — & 2en 1.31 (0.89) —0.59 (1.52) 1.58 (1.93) —0.38 (0.75)
b — L& 4em 1.81 (1.33) —0.59 (1.56) 2.45 (2.83) —1.00 (0.64)
E — & 6em | 2.97 (1.64) —1.22 (1.88) 3.71 (2.45) | —1.31 (0.85)
b o— E% 8cm 4.16 (1.71) —2.00 (2.1D) 3.75 (2.82) | —0.78 (1.13)
@tn <>3z§tjzt> 0.41 (1.48) —1.25 (2.53) —1.86 (2.67) —1.22 (0.75)
KEhOFEETD 4.16 (2.27) 0.34 (2.88) 2.27 (3.15) —1.00 (1.21)




TGO - L 52F 0L L bR EFOBEE(L BT 2% 71

(mm) L
o ( )0‘
4_
3k -1
2
-2
]_
00 3 A é é (em) -3 s L A , (cm)
E—-ADEE © 2 t:—;fmﬁs 8
X4, TEERREDOEL 5. TEER/NFDEIL
(%) (mm)
4 0.0
3
-0.5F
2
-1.0F
1
0 L , {em) a5 ) (om)
0 2 4 6 8 L L i (em
E—LnBa ° 2 t—ﬂfmﬁz 6 8
®6. mEHAMEOLL X7. EHEOEL

—1.00mm, ¢ — L ENRG6mTIEI—1.31mn, b — A EZAB8emTIT—0.78m1 L3 B(LERL, L —ADEHIMN

6em¥ TIHMINT A2 » TEDER/NEL LTV 5,

(2} THRZEGORBIIERO S bR EFOBBOELL

THREEGOREBIRETOTRBEABEIES LAY EEBCL T, BLoFL7HTi0.4lm, K&l
FIE B T4, 16mn & TEVIIRFER & FEHZ o T BT LORE I > THEEZRES LT (E1),

¥, TREMIIEVGOFETL TIIEH I EERC L T—1.25mE {HX /NS LoD RERD
FETH TR0, 34nm & FEIVINGRE S I XHCEE K E L LTV,

¥, BEBAOMBRIRSG T YR L TRV OFTETLTIE—1.86%, K&t 2¥%57HTi32.27
%5k L THEEVINEERE & 3E S B LR TR L,

¥ie, SHLREFOEBBRITHIMYEECL TR OE LD Tix—1.22m, KERDOFRIHLTIE
—1.00mn L ZEHNIULAERE & AR ER/ D E T AEMERLI,

(3) e—ABEBIVDEEYLOKRE I LLBEEE X OHEEEF

e —AFE FREARE, FTHREDE REBSOME, RUEEBOELE L oMOMEEGRY 2R
WTHBEZTREFN T =0.745 (P <0.001), r=-—0.363 (P<0.001), 1 =0.515 (P<{0.001), r=—
0.230 (P<0.05) THH, c—aA@mdiEmishiies 3 EFREKEIIAE <y, TREMITNE A
D, REHAOMBIE L), BHBI LI RBEEEZRLTVWS (F2),

Buokgarh, KENOFRILEREEANCZL, 2L VWO EFTCBE TR TTREAHE TEBRHE,
BERbEEoNME, ®EHEOT(EL OROHEMERY £ERHCSVLTASEEThFh 1 =0,700 (P
0.001), r=0.718 (P<0.001), r=0.320 (P<{0.01), r=0.239 (Pr<0.05) THH, 2FXkITbDE
TAKRE LB ETREAR, FTRENHE, REHAOME, BHEIVTRIKRE (sEEELRLTL
5 (%E3),

BREIGL T EICAD (F2, #3) L TERAKBISHHUIETINELA LD L OAEERIEDHR
#RL, BENGE TR0 EELRECHBERTRL TV 5,

TR /DB ZENINGE TIXI3E A0 EZR L, TORNSBAAELMBEELRL TW54, BEEIRIR
EOLECIEOABY R L L ORIAT, FOREERLONIZTH I, 1L EERAOHEEY
RLTV3,

RRH A MBI ZEHHNE TIIIASEEREOHBEYRL, SEENIE T2 4 BB FOHEAY



72 A B # #

RLTWBH, 3EBFAOHEZRL TW5,
ZHEIZPHORETIR12E05ADHEBERL, FORSEANEETHHISHT 1 BAEERTEOHBY
ARLTW5%, BB TLI082A0HBZRL, 4BV EETH -7

®2. - AREFAEEE & OEBBR

g B & THEREKAXH OB & B REHSOME x® W B
S 1 .749% ' —.707* .674% —.091
s 2 .834%* —.526 .073 —.288
S 3 964 F** —.792%* L BR7**¥ .707*
S 4 JT8TH* —.614 . 930k —.39
S 5 .788%* — . 825%* .755% — . 880***
S 6 L 9OgH+¥ —.409 .182 — . gggkk*
s 7 .555 —.553 .831** —.406
S 8 871** —.665*% .478 —.759*%
S 9 . 843 —.457 . 866** .590
S 10 .839%* —.674% 963 *F* .000
s 11 LQ71HRE .000 .246 —.074
S 12 .888*** .492 .730* .435
S 13 841 —.565 .259 —.217
S 14 . 880*** —.617 . 946%+* —.815%*
S 15 . 8g3Hk .393 .832%* —.086
S 16 . 960%+* .000 . 880*** —.700*
All Sub. | 5o | —.3630% | _515%* ] — .230%

S1~S16: N=10 All sub.: N=160 *: P<0.05 **: P<0.01 ***: P<0.001

£3. OFEUBORILEHERAAE & OHBILIR

BBt | TREAM | TREA®E | BRusorE | = & &

S 1 .891% .866* .638 .648

S 2 .796 .801 .766 730

S 3 .956+* —.866* .437 .547

S 4 —.204 —.722 .760 —.691

S 5 .898* —.433 —.536 —.762

S 6 .876* —.125 —.515 —.909*
S 7 .841%* .596 .554 —.818*
S 8 .801 —.433 —.191 —.730
S 9 .644 .000 .465 —.288

S 10 .682 .594 .938** .759

S 1 .872* .909* .325 .000

S 12 .866* .654 ‘ .786 127

S 13 .709 .670 ‘ .056 —.297

S 14 .841* .883* 776 —.911*
S 15 .958** .433 .823* —.182

S 16 .867* .801 .631 —.956%*
All Sub. 7000 | TIgE | .320%* .239%

S1~S16: N=10 All sub.: N=160 *: P<0.05 **: P<0.01 ***: P<0.001




TREFHBOEHEC X 5 KT 05 LIEEFOMBL{LZET 201% 73

4. £ =

BOWEOW AR LY, BOBHECIRN2EO7 1+ 72 v 3B, DL ETIXIABD 7
45%VF@E%R—%DEE@V7g?vaﬂth747xvrﬂﬁbfﬁib,%O%KADQU:
L S THiRtE LTRERL TV, CORMBELDEFHNETHEZITIR 7 4T A VP E
N7 4 AV EDRERDAI ZEL L > THURLTORIEZHTLDOEELDBRS,

Lictio T, AFRCTTRERE, e — A @08 TfE T, FleoFhubokE Sk, T
DIBRDZ L EEZ bR B, BEEN e —A@ABETCE - TUHT LMY, TLABL LTV
DX TREZFEVIK I LT &L EFEoRRFAT bR TO TR, MEAETbbERC
KIEWTHORLEEZDBRD, CHIF EHEHECELR TR ), BT EECroEbEr
HERHAL T DEELBbRD, ¥, DERTLOBETCIIFCTFVARNENEHMTI LS
TERRFECE D B LHMHC S BIREOEHERBAITALDEELLRS,

=77, TRRENER e — @t - TR T 3EHAEZRTOREESNEE S bh s EE IS TER
O TREFEHOE LB TROFLIMAR  fedbdHEx bR br, 2ELrbo%a T TFREE
Wi A EHAAYRTORBHENBL T 20 LA 7+ v ARVUENX LB HCEV T LTI 5
DEEZILRD, "

TOMET 5 LI T ORI 2B IHEOE LAY BE X5, AKDICX 3 L BHHTEREDRE
BN FA X% &L KEBAIA CORBEALTHFCHEL TTHCBETH 2 LB DLR TS, T,
IRBAEI T RO BREIEY 85 L BB TORRHEAITHFCHE L CEHCBEHT5Z 228 DLR
T3,

ARRTOLHL LIREFOREEEDOMBEIR  — L EHPOERTDLOKRE S - CRLIZDOE H LHCH
BhL T ioahs, banE~E%OMﬁ¥$T@6%Ebﬁmrﬁﬁb ENTHHEERTH sE Ik
CEETHILIREEELLRS, atB@an@k%lﬁ%@kﬁﬁﬁ%kﬁ%&%zét i RNV
DFENME L RFCBEH T AMC L YV RESFETIEELORHDT, HRA L& 2Ol
DFENRBEELORTI Y EWHCBETA2L0LELLNS,

Aﬁﬁi%%&&&ﬁtf%&%mu,wmbmﬁﬁ%ﬁv,ﬂ?VZ%abt&mg<@ﬁ@gm§%
HBPETH 5, FICTREFFIMLOBESTAENRELS DEEL D TREEZETH S 2 LA MEC X
STHLMZENRT WD, LIENST, AT VvARLEDEEOTREMEGOEEBIOEEIZLY 7+ 1L ARD
RHIRE NP ELZT D

AHRTOE7 VEEOREIZENTEL T D5 Hb0—2DEME L H2 0L OTELNEOERAL
Bedb, TREREGOEBRHNEDRETH eI RBTH S, BB E%STOHBMEECIED
HMARLICLD L ADHEBERLICL DNV EDRBENESEXHROL XOTREFEMHOEIHREDE T
LhT7F VARDENCEELYZ T LDLEEZLRS,

5. £ &8
THEEHSEEIES I L E0S bREOHEBOELEHOMICT LTI, T FRFEXIER
2, 7 vERBEERAL, FERVIRGN & RS RTS, 5L bEOMBOFIEIT 5,
ZTDOERUTOZ LB bt Ts o7,

@ THEREKRHEZ, FEENBOEGNBILHICH > TREL LS,

@ TEER/NELZEIAERICIINE { e b, REENINERRC TR E < I 2B R R L,

@ SLOLRIEORBEEOME Y, FTRENBOEEHHEL LD - T LHCBHT 5,

D S BREOBLER, FEMMBOESHHE 78 516 - THENE S TIC L 20vd BT IT R
Y3 HAEHEED b,



74 A B O#E #H

LSEOMETOFEREILFLETTH -7ch, SEEBTFICOVWTOERYEDL L LB, HHeFlx
BEL LSBT OHMEBELE DBFRICOVWTHLNME LTV 2 EABETH D,

& £ X #

1) Bk, A, KH, W, BF: =7 vEC I TESONH, £70EE7 VIFRSHEE, .16,
1981.

2) AR, &5 FEH, T IS 2B R~NOBEE = 7 v X 50, #e8Ee T VvIRE
&4, p.37, 1982.

3) EERE : 4E2, p.46, SOLE, 1976.

4) FHESFE  EBRFCRT AR, B8 v HO v ARTE p.25 1971.

5) $iKIER, SKREZ: =7 Vv r AR5 7 4 3Rk, EEITENTEER#i<= . 74 F, p.259, 1977.

6) REHEARL : AfEMEEIZE, pp.101~156, FEILE, 1976.





